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an  immunizing  dose. 

Three  volunteers  were  exposed  to  irradiated  sporozoites  of 
the  Ethiopian  (Tamenie)  strain  of  P.  falciparum  on  6 to  8 occasions 
at  intervals  of  2 weeks  or  longer.  iKe  period  of  immunization  ex- 
tended over  a period  of  10  to  38  weeks  and  the  volunteers  were 
bitten  by  a total  of  500  to  1000  irradiated  mosquitoes  carrying 
sporozoites.  After  completing  the  immunization  schedule,  the  vol- 
unteers were  challenged  by  exposure  to  7 to  45  infected  mosquitoes 
on  one  or  more  occasions.  At  the  time  of  challenge,  the  mosqui- 
toes were  divided  into  2 groups  and  allowed  to  feed  intermittently 
on  immunized  and  control  volunteers  by  the  interrupted  bite  tech- 
nique. Control  volunteers  invariably  developed  patent  infections, 
but  immunized  volunteers  were  protected  for  at  least  8 weeks  after 
the  last  immunizing  exposure.  It  is  noteworthy  that  immunization 
with  the  Ethiopian  strain  also  induced  protection  against  chal- 
lenge with  a heterologous  strain  from  Vietnam.  Although  protec- 
tion was  observed  for  a 2-month  period,  it  was  no  longer  evident 
4 months  later. 

In  other  studies,  8 volunteers  were  exposed  to  infected 
irradiated  mosquitoes  on  1 to  4 occasions  over  a period  1 to  4 
months.  They  were  bitten  by  a total  of  fewer  than  200  irradiated 
mosquitoes  containing  sporozoites;  three  of  the  volunteers  were 
bitten  by  irradiated  mosquitoes  infected  with  P.  vivax  and  5 of 
them  by  mosquitoes  infected  with  P.  falciparum.  This  less  fre- 
quent exposure  to  a smaller  number  of  attenuated  sporozoites 
failed  to  protect  any  of  the  volunteers  against  subsequent  chal- 
lenge with  the  homologous  strain. 

The  findings  indicate  that  protection  against  malaria  can 
be  obtained  by  inoculation  of  human  malaria  sporozoites  attenuated 
by  X-irradiation.  It  is  unclear  at  present  whether  the  inocu- 
lation of  larger  number  of  sporozoites  on  one  or  two  occasions 
might  induce  long-term  protection  against  malaria.  This  question 
can  only  be  answereJ^when  pure  sporozoite  preparations,  free  of 
mosquiti-  tissue  and  contaminating  microorganisms,  become  available 
for  human  evaluation. 

y- 


teCUUlTV  CLASSIFICATION  OF  THIS  FAOEfWlFn 


J 


TABLE  OF  CONTENTS 

Page 

I. 

Background 

1 

II. 

Objective 

4 

III. 

Procedures 

5 

IV. 

Results 

9 

V. 

Conclusions 

and  Recommendations 

13 

References 

15 

Appendix  A 

- Description  of  Malaria  Project 

16 

Appendix  B 

- Approval  by  Human  Investigation 

Committee 

21 

Illustrations 

26 

I . BACKGROUND 


A.  Location 

The  studies  were  performed  by  the  Laboratory  for 
Tropical  Diseases,  Rush-Presbyterian-St.  Luke's  Medical 
Center  located  at  the  Stateville  Branch  of  the  Illinois 
State  Penitentiary,  Joliet,  Illinois.  The  general  condi- 
tions and  methods  used  have  been  described  in  detail  else- 
where. Precautions  employed  at  Stateville  included 

extremely  close  medical  and  nursing  care  on  one  floor  of 
the  prison  hospital,  where  routine  laboratory  determinations 
including  parasite  counts,  electrocardiograms,  and  emergency 
medical  cart,  etc.,  were  immediately  available.  In  the 
event  that  special  equipment  available  only  at  Presbyterian- 
St.  Luke's  Hospital  were  required  for  the  treatment  of  a 
patient  at  Stateville  his  transfer  to  the  hospital  could 
have  been  accomplished  easily.  Insofar  as  testing  new  drugs, 
vaccines,  etc.,  was  concerned,  because  the  Stateville 
facility  was  part  of  the  Department  of  Medicine,  these  items 
were  submitted  to  the  Committee  on  Human  Investigation.  This 
committee  reviewed  and  approved  clinical  use  of  all  drugs 
for  the  Department  of  Medicine  in  accordance  with  FDA  regula- 
tions and  ethical  medical  practice.  Untoward  reactions  were 
also  reported  via  the  Committee  on  Therapeutics  and  Pharma- 
cology to  the  Department  of  Medicine  and  thence  to  government 
and  national  registries  as  required. 

Clinical  studies  with  human  malaria  had  been  carried 
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out  with  inmate  volunteers  at  this  center  for  25  years. 

During  this  time,  the  center  became  a poineer  in  estab- 
lishing the  principles  and  necessary  safeguards  for  volun- 
teers. The  use  of  written  and  informed  consent  and  the 
right  to  terminate  participation  in  any  given  program  were 
established  at  this  facility  long  before  general  concern 
resulted  in  such  expressions  as  the  Declaration  of  Helsinki. 

The  work  of  the  facility  at  Stateville  was  of  course 
dependent  on  the  continued  full  cooperation  of  the  Warden 
and  the  Director,  Department  of  Corrections,  State  of  Illinois. 
During  1975  the  Department  of  Corrections  decided  to  close 
the  Malaria  Research  Project  at  Stateville.  The  decision 
was  taken  because  logistical  considerations  associated  with 
inmate  rehabilitation  and  was  not  related  to  medical  or 
ethical  reasons. 

B.  Experimental 

Immunity  to  malaria  had  been  induced  in  animals  after 
inoculation  of  X-irradiated  parasites.  Inoculation  of  irrad- 
iated erythrocytic  parasites  of  Plasmodium  berghei  attenuated 
the  course  of  infections,  but  did  not  significantly  reduce 
the  percentage  of  patent  infections  upon  challenge. 

Studies  by  Richards  with  P.  gal linaccum  suggested  that 
sporozoites  might  be  more  effective  as  immunizing  agents  than 

C 

inactivated  erythrocytic  parasites.-’ 

More  recent  studies  with  A/.T  mice  had  suggested  that 
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a solid  immunity  could  be  obtained  after  injection  of  X- 
irradiated  sporozoites  of  P.  berghei . ^ ^ ^ In  these  in- 
vestigations, Nussenzweig  et  al.  had  found  that: 

1)  The  higher  the  dose  at  which  sporozoites  were 

irradiated,  the  smaller  the  percentage  of  animals  that  be- 
came infected.  The  following  results  were  obtained  when 
5,000  to  10,000  irradiated  sporozoites  were  injected  into 
susceptible  mice:  4 Krads , 59%  (20/34)  infected;  at  6 Krads , 

12%  (7/58)  infected;  at  8 Krads,  1%  (1/53)  infected;  at  10 
Krads,  2%  (1/64)  infected;  and  at  12.5,  15,  or  20  Krads, 
none  (0/37)  infected.  Nonirradiated  control  sporozoites 
infected  88%  (30/34)  of  injected  mice.  The  presence  of  sub- 
patent parasitemia  in  these  animals  were  excluded  by  consis- 
tently negative  results  upon  subinoculation  or  after 
splenectomy. 

2)  In  addition  to  a lower  infection  rate  brought  about 
by  irradiated  sporozoites,  the  animals  that  did  become  in- 
fected had  significantly  prolonged  pre-patent  periods.  Liver 
biopsy  specimens  suggested  that  this  was  due  to  arrest  or 
retardation  in  the  development  of  pre-erythrocyt ic  tissue 
schizonts . 

3)  After  an  irradiation  dose  of  8 or  10  Krads,  a single 
inoculum  of  7.5  x lO'^  sporozoites  protected  75%  of  20  sub- 
sequently challenged  mice  against  a lethal  infection,  where- 
as a single  inoculum  of  5.0  x 10'^  sporozoites  protected  only 
42%  of  36  animals  (mean  of  3 experiments).  Only  10  or  30 
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control  animals  failed  to  succumb  to  the  infection. 

4)  In  comparing  the  effects  of  irradiation  doses,  a 
single  inoculum  of  1 x 10^  sporozoites  at  15  Krads  failed 
to  protect  any  animals. 

5)  A single  immunizing  dose  of  even  7.5  x 10^  sporo- 
zoites (8-12  Krads)  usually  produced  only  partial  protection. 

A minimum  of  4 boosters  (5  x 10^  sporozoites),  administered 
every  2 weeks  were  frequently  required  to  produce  close  to 
total  protection.  In  animals  which  were  not  protected,  a 
partial  suppressive  effect  was  observed  and  was  characterized 
by  a prolongation  of  the  pre-patent  period,  peak  parasitemia 
and  survival  time. 

During  studies  with  P.  cynomolgi  in  Macaca  mulatta , 
Warren  and  Garnham  ^ irradiated  infected  mosquitoes  with  5 
to  10  Krads  dosages.  Ten  Krad  doses  apparently  inactivated 
all  sporozoites  while  lesser  doses  procuded  graded  responses 
as  reflected  by  morphologic  changes  in  developing  tissue 
schizonts  in  liver  biopsies.  However,  monkeys  which  received 
irradiated  sporozoites  showed  "no”  significant  protection 
after  subsequent  challenge  with  non- irradiated  sporozoites.^^’ 

II.  OBJECTIVE 

To  determine  whether  immunity  to  malaria  could  be 
induced  in  human  volunteers  after  being  bitten  by  irradiated 
mosquitoes  infected  with  malaria  parasites. 


III.  PROCEDURES 


In  view  of  the  encouraging  results  obtained  with 
irradiated  sporozoites  of  P.  berghei , investigations  were 
started  to  determine  whether  a similar  protection  could  be 
obtained  with  P.  vivax  or  P.  falciparum  in  human  volunteers. 
Because  of  ethical  and  other  considerations,  sporozoites 
removed  from  the  mosquito  host  could  not  be  inoculated 
directly  into  any  volunteers.  Consequently  live  infected 
mosquitoes  were  irradiated  and  allowed  to  bite  non- immune 
volunteers  to  determine  whether  the  released  sporozoites 
exerted  any  immunogenic  effects.  It  was  realized,  of  course, 
that  only  a small  proportion  of  sporozoites  in  the  salivary 
glands  would  be  released  by  mosquitoes  and  that  the  number  of 
sporozoites  to  which  these  volunteers  would  be  exposed  was 
considerably  less  than  in  the  animal  experiments. 

Healthy  male  inmate  volunteers  of  Stateville 
Penitentiary,  Joliet,  Illinois,  between  the  ages  of  21  and 
40  years,  were  selected  for  the  studies.  In  addition  to  a 
thorough  history  and  physical  examination,  volunteers  had  to 
pass  the  following  laboratory  determinations:  urinalysis, 

including  fasting  morning  specific  gravity  and  microscopic 
examination  of  the  sediment;  hematocrit;  hemoglobin;  WBC; 

j 

serum  bilirubin;  SCOT  and  SGPT;  RUN;  scrum  alkaline  phos- 
phatase; serum  creatinine;  blood  grouping;  chest  X-ray.  In 
addition,  sickle-cell  positive  or  gl ucose-6-phosphate  dehydro- 
genase (G6PD)  and  glutathione  reductase  deficient  black 


volunteers  were  identified  and  excluded  from  these  studies. 


A 


All  volunteers  were  non-immune,  i.e.,  they  had  not  experienced 
any  previous  exposure  to  malaria. 

One-to  two-day  old  mosquitoes  (Anopheles  Stephens i ) 
at  the  Stateville  insectary  were  infected  by  feeding  on  gamc- 
tocyte  "carriers"  in  the  Malaria  Ward,  Eighty-four  "carrier" 
volunteers  participated  in  these  studies  and  about  one-third 
of  them  developed  a sufficient  number  of  gametocytes  to  infect 
mosquitoes.  After  their  blood  meal,  mosquitoes  were  placed  in 
an  incubator  maintained  at  20*  C and  fed  on  a sucrose  solution. 

After  6 days,  the  guts  from  5 mosquitoes  in  each  batch  were 
examined  for  oocysts.  At  10,  12,  14,  and  16  days,  the  salivary 
glands  of  S additional  mosquitoes  were  examined  for  sporozoites. 

Mosquitoes  from  cages  that  were  heavily  infected  (at  least  2S% 
of  mosquitoes  with  more  than  1000  sporozoites  per  gland)  were 
irradiated  with  12,000  rads  between  12  and  18  days  after  their 

blood  meal.  j 

Irradiation  of  mosquitoes  was  performed  by  Professor 
A.  Chung-Bin,  Chief  of  the  Section  of  Radiation  Physics, 

Presbyterian- St . Luke's  Hospital.  A Westinghouse  220  KVP 
Orthovoltage  X-ray  machine  was  used  for  this  purpose.  The 
surface  of  the  sample  to  target  distance  was  10  cm.  The  tube 
was  operated  at  220  KVP  and  18  millampercs  and  the  quality  of 
the  beam  was  half  mm  copper.  Dose  rate  was  about  2100 
roentgen/min . The  exposure  time  was  determined  by  measurement 

with  a Victorcen  R meter  prior  to  the  exposure  of  the  sample  j 

I 

I 

I 

i 
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and,  in  addition,  a Lithium  fluoride  disk  was  used  to 
the  dosage  of  each  sample  irradiated.  The  space  containing 
the  mosquitoes  during  the  irradiation  was  1.0  cm  in  thickness 
and  9.4  cm  in  diameter.  13.0  cm  thickness  of  water  was 
provided  as  backscatter  material. 

After  X-irradiation  of  mosquitoes,  with  about  12,000 
rads,  mosquitoes  were  immediately  transported  back  from  the 
hospital  to  the  penitentiary  (30-40  minutes  drive)  and  were 
allowed  to  bite  volunteers  who  had  never  been  exposed  to  malaria 
for  about  20  minutes.  After  the  blood  meal,  each  engorged 
mosquito  was  dissected  to  determine  whether  its  salivary  glands 
contained  any  sporozoites.  Control  volunteers  were  bitten  by 
non-infected  irradiated  mosquitoes.  In  addition,  one  or  more 
volunteers  were  usually  exposed  to  a small  number  of  non-irrad- 
iated  infected  mosquitoes  to  verify  mosquito  infectivity.  This 
procedure  was  repeated  on  2 to  8 different  occasions  at  in- 
tervals of  2 or  more  weeks. 

The  following  baseline  and  at  least  twice-weekly 
follow-up  values  were  obtained  from  all  volunteers  partici- 
pating in  these  studies:  hemoglobin,  hematocrit,  WRC , 

differential  count,  reticulocyte  count,  platelet  count,  thrombin 
and  prothrombin  times,  fasting  blood  glucose,  BUN,  SCOT,  SGPT, 
CPK,  serum  bilirubin,  urinalysis,  microurine,  and  electro- 
cardiograms. These  observations  were  continued  for  4 weeks 
after  the  last  exposure  to  irradiated  mosquitoes. 

About  2 weeks  after  their  last  exposure  to  irradiated 


mosquitoes,  volunteers  were  challenged  with  non-irradiated 
infected  mosquitoes  to  determine  whether  they  had  developed 
any  immunity  against  malaria.  Throughout  these  studies,  a 
control  volunteer  was  exposed  to  the  same  batch  of  mosquitoes 
in  order  to  verify  the  transmission  potential  of  that  parti- 
cular batch  of  A.  Stephens!  mosquitoes.  The  mosquitoes  were 
divided  into  2 groups  and  allowed  to  feed  intermittently 
on  immunized  and  control  volunteers  by  the  interrupted  bite 
technique.  After  completion  of  this  procedure,  they  were 
dissected  to  determine  the  actual  number  of  mosquitoes  that 
were  infected.  Blood  film  examination  was  started  7 days 
after  challenge.  Depending  on  the  development  of  patent 
parasitemia  after  challenge,  blood  films  were  made  daily  for 
3 weeks,  every  second  day  for  the  next  2 weeks  and  every  third 
day  for  another  4-2  months  if  indicated.  If  parasitemia  did 
not  develop  after  challenge  in  the  immunized  volunteers  they 
were  rechal leneged  several  weeks  later  with  cither  the  same 
strain  or  a different  one. 

Volunteers  were  given  radical  curative  treatment 
either  after  developing  a clinical  attack  of  malaria  or  after 
completion  of  the  study  (whether  they  developed  a patent  in- 
fection or  not).  Volunteers  exposed  to  mosquitoes  infected 
with  £.  vi vax  received  the  standard  chloroquinc-primaquine 
treatment.  Volunteers  exposed  to  mosquitoes  infected  with  P. 
falciparum  received  standard  chloroquine  treatment  if  the  strain 
was  drug-sensitive  or  amodiaquine-tetracyclinc  treatment  ‘ “ for 
a drug- resis tant  strain. 


-8- 


IV.  RESULTS 


A,  Toxicity  Studies 

Before  initiation  of  the  efficacy  studies  5 volunteers 
from  the  Navy  Medical  Research  Institute  participated  in  pre- 
liminary studies  to  assure  prison  volunteers  that  the  inocu- 
lation of  irradiated  sporozoites  had  no  adverse  side-effects 
i 1 man.  These  5 volunteers  were  bitten  by  several  hundred 
irradiated  mosquitoes  (both  infected  and  non- infected)  once 
each  week  for  a period  of  6 weeks.  Thorough  medical  and  lab- 
oratory examinations  failed  to  show  any  evidence  of  systemic 
side-effects . 

B.  Efficacy  Studies 

1 . Plasmodium  vivax 

Studies  were  initiated  with  the  Chesson  strain  of 
vivax.  The  3 persons  who  were  exposed  to  infected  irra- 
diated mosquitoes  on  4 occasions  at  2 to  4 week  intervals 
developed  acute  attacks  of  malaria  after  challenge  with  the 
homologous  strain.  The  pre-patent  period,  development  of  para- 
sitemia and  clinical  course  of  infection  were  similar  in  the 
control  volunteers  and  the  volunteers  who  were  bitten  by  in- 
fected irradiated  mosquitoes. 

2 . Plasmodium  falciparum 

Further  studies  were  conducted  with  either  the 
Ethiopian  (Tamenie)  strain  or  the  Vietnam  (Marks)  strain  of 
P.  falciparum.  Five  persons  were  exposed  to  infected  irradiated 
mosquitoes  on  1 to  4 occasions  over  a period  of  1 to  4 months 
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and  three  persons  were  exposed  to  such  mosquitoes  on  6-8 
occasions  over  a period  of  3 to  9 months. 

Volunteers  who  were  immunized  1 to  4 times  were 
bitten  by  a total  of  200  or  fewer  irradiated  mosquitoes  con- 
taining sporozoites.  Two  of  the  volunteers  were  treated 
once  with  chloroquine  during  the  course  of  immunization  after 
the  development  of  patent  parasitemia  following  exposure  to 
irradiated, mosquitoes . None  of  the  5 volunteers  were  protected 
against  challenge  with  the  homologous  strain  and  the  course 
of  infection  was  similar  to  that  observed  in  control  volun- 
teers in  every  respect. 

In  contrast  to  the  above  findings,  each  of  the 
3 volunteers  who  was  exposed  to  irradiated  sporozoites  on  6 
or  more  occasions  was  protected  against  malaria.  The  course 
of  these  volunteers  - L.A.,  D.S.,  and  W.D.  are  illustrated  in 
the  Figure.  They  were  all  immunized  with  the  Ethiopian  (Tamerie) 
strain  of  P.  falciparum  and  the  immunizing  doses  were  given  at 
intervals  of  2 weeks  or  longer.  During  the  course  of  these 
studies,  immunization  and  challenge  schedules  could  not  be 
carried  out  at  well-defined  intervals  or  with  a constant  number 
of  infected  mosquitoes.  In  relying  on  volunteer  gamctocyte 
carriers  to  infect  mosquitoes,  it  is  virtually  impossible  to 
predict  the  course  of  an  infection,  the  extent  to  which  an  in- 
fection has  to  be  suppressed  by  drugs  to  prevent  the  development 
of  dangerously  high  levels  of  parasitemia,  the  duration  and 
intensity  of  the  subsequent  gamctocyte  wave  and  the  infect ivity 
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of  gametocytes  to  vector  mosquitoes. 


Volunteer  L.A.  was  exposed  to  irradiated  mosqui- 
toes on  6 different  occasions  and  the  interval  between  each 
exposure  was  exactly  two  weeks.  Dissection  of  blood- fed 
mosquitoes  over  the  12-week  period  revealed  that  he  had  been 
bitten  by  a total  of  440  mosquitoes  infected  with  sporozoites. 
Two  weeks  after  the  last  immunizing  exposure,  the  volunteer 
was  challenged  with  13  non- irradiated  mosquitoes  infected 
with  the  same  strain  of  P.  falciparum.  He  did  not  become  in- 
fected, whereas  the  control  volunteer  developed  patent  parasi- 
temia 12  days  later.  However,  after  being  challenged  again 
16  weeks  after  the  last  immunizing  dose  with  45  infected 
mosquitoes,  he  developed  an  infection  during  the  normal  pre- 
patent period.  The  results  of  these  preliminary  findings 
were  published  in  1974.^^ 

Volunteer  D.S.  was  exposed  to  irradiated  mosqui- 
toes on  8 different  occasions  and  was  bitten  by  a total  of 
954  irradiated  mosquitoes  containing  sporozoites.  The  first 
four  immunizing  exposures  were  given  at  regulary  biweekly  in- 
tervals. Then,  there  was  an  interval  of  about  13  weeks  between 
the  fourth  and  fifth  exposures.  A period  of  six  weeks  elapsed 
before  the  next  exposure,  and  the  last  two  exposures  were 
given  once  more  at  biweekly  intervlas.  The  course  of  immuni- 
zation extended  over  a period  of  33  weeks.  Two  weeks  after 
the  last  immunizing  dose,  he  was  bitten  by  14  non- irradiated 
mosquitoes  infected  with  the  F.thiopian  strain.  He  was 
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protected  and  did  not  develop  a patent  infection.  About  8 
weeks  after  the  last  immunizing  dose,  he  was  rechallenged 
by  12  mosquitoes  infected  with  the  same  strain  and,  again, 
he  was  fully  protected.  On  both  occasions,  the  control 
volunteers  developed  patent  infections  within  3 weeks  after 
challenge.  The  immunized  volunteer  was  not  protected  after 
being  challenged  by  7 mosquitoes  infected  with  the  Vietnam 
(Marks)  strain  of  P.  falciparum  17  weeks  after  the  last 
immunization.  He  was  also  not  protected  against  challenge 
with  the  Ethiopian  (Tamenie)  strain  25  weeks  after  the  last 
immunization. 

Volunteer  W.D.  was  exposed  to  irradiated  mosqui- 
toes 7 different  occasions  and  was  bitten  at  irregular  inter 
vals  over  a period  of  40  weeks  by  a total  of  910  irradiated 
mosquitoes  containing  sporozoites.  About  8 weeks  after  the 
last  immunizing  dose,  he  was  challenged  with  9 mosquitoes  in 
fected  with  the  Vietnam  (Marks)  strain  and  was  completely 
protected  against  infection  with  this  heterologous  strain. 
Two  control  volunteers  became  patent  within  11  and  13  days. 
The  immunized  volunteer  was  challenged  again  18  weeks  after 
his  last  immunizing  dose  by  mosquitoes  infected  with  the 
Ethiopian  strain,  but  developed  patent  parasitemia  13  days 


later. 


V.  CONCLUSIONS  AND  RECOMMENDATIONS 


The  results  of  these  investigations  in  man  indicate 
that  protection  against  malaria  can  be  obtained  by  inocu- 
lation of  irradiated  malaria  sporozoites.  These  findings 
are  supported  by  the  results  of  other  investigations.^^ 

Under  the  conditions  of  our  studies,  6 to  8 exposures  with 
a total  of  about  500-1000  irradiated  mosquitoes  were  required 
before  protection  was  obtained.  Complete  protection  lasted 
for  at  least  8 weeks  after  the  last  immunizing  exposure, 
but  it  was  no  longer  evident  16  to  18  weeks  later.  The  ob- 
servation that  the  protection  induced  by  this  immunization 
procedure  was  effective  against  challenge  with  a strain  of 
P.  falciparum  from  another  continent  is  most  encouraging 
and  it  should  stimulate  further  investigations  to  develop  a 
malaria  vaccine  containing  attenuated  sporozoites. 

It  is  recommended  that: 

(1)  Investigations  be  pursued  to  obtain  pure  human 
sporozoites,  free  of  mosquito  tissue  and  contaminating 
microorganisms,  in  order  to  determine  whether  administration 
of  a sizeable  inoculum  of  attenuated  sporozoites  on  1 or  2 
occasions  can  induce  long-term  protection  against  malaria. 

(2)  In  view  of  the  development  of  patent  parasitemia 
in  2 unprotected  persons  after  they  were  bitten  by  mosquitoes 
irradiated  with  12  Krads , further  studies  should  be  carried 
out  with  mosquitoes  irradiated  at  a higher  dose  to  ensure 
that  no  sporozoites  remain  infective  after  irradiation. 


I 
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(3)  Various  strains  of  Plasmodium  falciparum  and/ 
or  P.  vivax  be  established  in  non-human  primate  models  to 
obtain  sporozoites  for  immunization,  antigenic,  and  sero- 
logic studies. 

t4)  Optimum  conditions  be  determined  for  gameto- 
cyte  production  in  primates  to  obtain  consistently  high 
levels  of  infection  in  mosquitoes,  and  for  the  collection, 
separation  and  storage  of  human  sporozoites. 

(5)  Pathological  and  toxicological  studies  be  con- 
ducted in  primates  immunized  with  sporozoite  antigens. 

(6)  The  value  of  primates,  primarily  A.  trivirgatus , 
be  explored  as  a model  for  assessing  the  efficacy  of  sporo- 
zoite antigens. 

(7)  The  specificity  of  sporozoite  antibody  tests, 
e.g.  the  indirect  fluorescent  sporozoite  inhibition  test, 
be  investigated  for  various  strains  of  £.  falciparum  and  P. 
vivax. 

(8)  Demographic  and  epidemiologic  data  be  collected 
in  population  group(s)  who  will  eventually  participate  in 
field  trials  involving  sporozoite-specific  serologic  surveys 
and  vaccination  studies. 
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APPENDIX  A 


Of-'  fl.  L'KOlr. 

DEPAKi'viLi-n  or  C'ou r:Kci 


Tfie  Ma'iri.i  Project  at  oiatsvil’e  ren'tertiic.i  >•,  Joliet 


h-tro'JucUor. 


C'i)i  Lu'i  st'jJios  of  h'cr.'iar  malaria,  v/ivh  the  part'cipa'ioii  of  inwi,'te->  vo’.untfrs-,  iinve  bcru  in  prof|ie!->  at  the  Si..t.;vi!;- 
L'rf  jie'i  of  the  IDinoii  Sovcc  Penitenliflry  ia  Joiict  for  T.lj  yctr-;,  T!:e  rroject  was  a c'.iaii'al  -init  of  '1.'.  D''pirtrru'.'i  r-f 
I'lc'liai.ie  at  the  Uruv’crsuy  of  Chicago  ua'.i!  Ju'ie,  ]'^7>.  Since  t’len,  jt  has  l.eci  cnaical  unit  o!  I'r.c  !)c”.»nliiie;.t  'f 
l/rtneutc  of  Rash-Presbytciian  St.  Lukv's  f/ioriical  C- nter,  Chicago.  Viio  r.".?''ri.a  Vroj-.  ;t  currently  receives  ;>r  fjnvi.u.! 
supper*  so'civ  by  conttact  vvith  the  Army  Medical  Resrereh  am'  Dtvr-lopmeni  Coiniuc.id  and  ; i:*  Ci'ir';  of  N'v.J 


Ptsyerch.  The  work  of  the  Project  depends  on  the  cooperation  of  the  Idrccto;  of  ‘he  Diparir.'.cni  of  Corre,  tiotv  .mo 
t!:e  Warden  of  the  Penitentiaiy. 

Tlis  Malarir.  Project  has  made  import.ant  contrih'irions  to  the  hc.ilth  and  welfare  of  mi>iio;i.>  of  people  titrouf;l  r j)  the 
wc.  Id.  irulial  ewlu.ation  of  dnics  which  are  .now  widely  used  in  tl.c  treatment  a:.*’  prevention  of  malv..’  was  cj-o".' 
cut  here,  this  cvaliuation  has  contributed  si.nr.ifican*is’  to  the  reduc'd  rreva’cnce  of  niai-ru.  Otspite  t|ies“  a -i'- s 
.abo..:  ycO  mh  -on  pierro.ns  suffer  frcrri  mlaria  each  year  and  druP-ieiist.ant  n’."!'  )iaie.. roes  hue  SL....J  t'  i : mv 
counTie:,  of  .South  America  and  Sourhe.est  hsia.  In  m.any  African  vilhages  enlir<  so  T'Ciiv.ei  so.  ’ 

with  r.:.-.ja(:a  a.nd  it  i;  the  .single  most  iiiijaort.rnt  disease  o”.  the  Continent.  The  / .i.'ri--'  ,,rt.Kei~  ir.  r <o  of  iin  n'Jc  ;'*- 
lOixun  tt>  tins  c.a.uit’-y  when  one  considers  Ih.at  more  than  3 million  Amiric.in’  tisveUei  a’,.re’..e  to  r.t.  1 triO’. ; o: 
jv.Tiit'.'.liy  malaricut  avo.is  dunug  1971.  It  will  ur.doubterlly  become  more  acute  as  i ilcrnationa!  r'-nei  to  and  tr.i.ii  the 
United  States  inerpases.  Mal.iri.i  has  also  been  a major  problem  in  military  and  civili.an  persormci  rcturr.'t'.c  fror.a 
i'.O'itlitait  Asia. 


In  addition  to  the  outstarding  contributions  in  the  fic'd  of  rnalcia,  the  human  deficiency  of  thw  re.d  cell  .-’iir-v.'  '• 
gloccs»-6-pliosphat.'i  dehydrogenase,  was  discovcied  at  this  project  as  a result  of  studies  with,  antir.e ^la'-iai  tin. a...  It  t.- 
kn.o'vn  that  this  hereditary  defitricn^y  is  found  in  .at  leas*  ?.00  rr.iliic’'.  people  of  all  r.eccs,  inciuJirg  lO  '.^b,  c*'  rli 
black  Amoricdtis,  a prevalence  greater  tiian  that  of  sickle  ceU  trait.  One  of  the  cfriicaj  co’'is.gv.enccr  of  this  '■hs-.rciVi  is 
tbar  affecred  persons  dcv.clop  hemolytic  anemia  when  given  certain  types  of  mpdic.ati.an.  This  imperton'  d'scovciy  h is 
.nlctcd  the  medical  profesirar'.  to  iho  possible  adverse  effo.ets  of  cou'.ino.aly  used  drugs  ir.  su.vceplib'p  people  and  ha.; 
undoubtedly  ahsady  saved  m.any  thous.ands  of  lives  The  Project  and  its  staft  oontuiuos  to  be  consulted,  nati  tu.r’y  and 
internalicr.ally,  about  this  rendition  which  iri  a more  severe  fe  na  is  also  prev.alcnt  in  people  of  r.iet!i‘crr.anf;.''n  and 
Oiwnuil  arcestry. 

Selection  and  consent  proredures  for  volunteers 

Inmate,,  who  wisli  to  volunteer  fo.ward  a reqaest  to  the  Malaria  Project  mdicating  their  desire  to  participate  in  the 
progiam.  Their  iv.mps  are  sent  to  the  prison  adrriinistiation  for  approval.  The  ad!Tiiii..t''ation  approves  or  disapjiroves 
th'ir  participat.'on  on  tb.o  basis  of  their  nast  record,  rcr.duct,  and  length  time  romair.iii.g  in  their  sentcr.re  bcfrj.c- 
tiiry  go  to  the  Farole  Ro3''d.  Volunteers  must  be  21  yc.r.s  or  cld'r  lo  pait'oipat''  in  the  program.  Inmates  who  .ua 
appnavfd  by  the  prison  adminislralicr  are  sciconcd  ar  the  F.ojLct  by  chest  x tay,  electro  ca.'dtog;.:ii'hy,  unuaiyvir. 
bloco  sugar,  complete  biood  counts  and  blood  *.e,is  for  liver  an'l  l.idia..'v  funciion  After  a review  of  this  Tiroiiminai y 
info-m  ition,  each  penor.  ir  interviewed  and  given  a complete  pnysica!  exainination  by  one  of  the  j hysici.tn.s  at  tlie 
Frojee:  Only  men  who  show  no  sign.,  of  anv  physical  impaiimcnt  a'e  allowed  to  p.ariicipate  in  the  m.alaiiu  prograie 

Dining  the  personal  interview  the  purpose  and  procedures  cf  the  study  aie  explained  t.o  the  potential  participan;-;. 
They  are  told  in  hr/man's  hngti.age  the  details  of  the  study  .as  fully  as  possible,  'ihcy  aic  also  .advised  that  vutheut 
appropriate  treatment  maljri.i  can  nc.aonie  a serious  and  poteniiallv  latliai  illr.-'-r.  lnc'd''ut '.''y . most  of  them  seem  to 
bo  uwarc  of  Ihii  because  they  have  seen  highly  Ciarnaliied  version,  ol  'he  lilnes.  .ii  mcvie  ana  telcvi'lcn  performance 
Potential  volunteers  arc  cr.ccuiaged  to  ask  any  questions,  .flpecial  emph.-sis  is  pl.'ced  c.i  the  volu:'*  i y nature  of  tin- 
iniiividuars  involvement  a;id  cspeci.ally  on  his  rigiit  lo  temiinate  his  p.ncip.'tto’a  a:  Any  on  e during  '.he  course  of  'he 
study.  Me  may  fsk  to  h.:  cured  at  .any  time  and  will  be  rele.isod  from  ib.e  hospital  aftei  curative  trrai merit  at;' 
convales'.ence.  He  is  told  that,  after  lecot.ning  infected,  the  course  cf  hi.;  I'.hie,;.  wdl  be  handled  viy  coi'idv.iiively 
and  the  malaria  infection  is  he.iviiy  suppressed  by  apriopiiatu  med  ration.  Kever.uclc.-.s.  if  the  infec’ion  i.v  not 
wfli  tcl'ratfvl  for  any  reason,  the  physician  reserves  the  right  to  riiro  the  p.aiot.t  X ..ny  time  f'ct.ant;..!  vohji'ie  rs  a:e 
also  told  th.at  blood  .and  uiinc  s.imples  will  be  cop'-oted  and  that  ttmy  may  ne  b.tten  bv  ir.os-quitocs  during  Ibe  ccu'se 
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of  ills  study.  Alt  potential  volunteers  are  assured  that  they  will  be  cured  of  malaria  and  that  in  the  history  of 
M.tlina  Projtet  there  have  been  no  long  term  ill  effects  from  exposure  to  this  illness.  It  is  pointed  out,  ntverthole.s, 
thc-f  it  is  not  possible  to  guarantee  absolute  safety  in  any  medical  siiiiation.  Potenii-s!  volunteers  are  also  cncoursetfl 
to  visit  the  malaria  ward  and  talk  with  current  participants  if  they  wish.  After  a thorough  discussion,  the  men  who 

want  to  participate  are  given  the  consent  form  in  which  the  points  of  the  proposed  sludy  are  written  in  simple 

laivraage.  Alter  assurance  that  they  understand  the  contents,  those  who  wish  to  participate  sign  their  names  in  ihe 
pix.-cnce  of  a witness. 

Compensation 

Many  inmates  work  at  assignments  for  which  they  are  paid  and  absence  from  their  regular  work  during  particip.;fic;.n 
in  the  malaria  program  usually  means  a loss  of  retnancraticn.  Consequently,  the  volunteers  receive  about  $30  a month 
during  their  participation.  It  is  felt  that  this  amount  is  reasonably  related  to  compensation  for  other  services  in  thi 
prison  and  is  not  high  as  to  contribute  undue  inducement  to  participate  in  the  program.  Although  they  forfeit  '.ho 
privilege  of  going  to  the  yard  for  daily  exercise,  the  boiedom  of  inpatients  is  relieved  by  the  availability  of  television 

and  a good  selection  of  current  mag.izines  on  the  ward.  At  the  conclusion  of  the  study,  a letter  is  sent  to  the  Warden 

stating  that  they  have  participated  in  the  progi'am.  Isach  volunteer,  however,  understands  that  his  participation  is  no 
more  advantageous  when  his  case  is  considered  by  the  Parole  Board  than  good  beha'-nor  elsewhere  in  the  penitentiary. 

Types  of  study 

Once  a volunteer  has  entered  the  malaria  program  he  may  either  be  hospitalized  on  the  malaria  ward  as  an  inpatient 
or  be  involved  with  the  program  as  an  outpatient  and  continue  with  his  usual  activities.  His  in-  or  outp.iticiit  stilus 
varies  with  the  nature  of  the  study.  In  any  case,  a volunteer  may  not  bo  an  outp.'.iicnt  if  he  has  malaria  parasites  in 
his  blood  or  if  he  shows  any  signs  or  symptoms  of  not  being  in  good  health. 

Over  a period  of  a year  between  80  and  120  volunteers  participate  in  the  program.  The  number  of  indiridtnls 
participating  at  any  one  time  averages  about  25,  approximately  half  of  them  being  outpatien'i.  Then  length  of 
participation  varies  from  a few  weeks  to  a few  months. 

Volunteers  may  participate  in  a number  of  different  ways  in  the  malaria  program.  They  are  given  a choice  of  being 
involved  in,  1)  Phase  I studies  to  determine  the  tolerance  in  man  of  a new  antimclarial  dniq,  2)  Phase  II  studies  to 
determine  the  antimalarial  efficacy  of  a new  drug.  3)  studies  to  determine  the  value  of  new  regimens  of  known 
antimalaridl  drugs  against  human  malaria,  4)  becoming  a short  term  malaria  "carrier”. 

Some  important  features  of  the  malaria  program 

Volunteers  may  be  infected  with  either  vivax  or  falcipamm  malaria.  Only  untreated  falciparum  malaria  may  be  fatal 
and  this  docs  not  usually  occur  until  10  to  50%  of  the  red  cells  are  infected  with  malaria  parasites.  In  volunteers 
pa’’ticipaiing  in  the  malaria  program,  never  more  than  1%  of  the  red  cells  are  infected  (usually  less  than  0.5%)  and 
this  represents  a wide  margin  of  safety  in  these  studies.  Furthermore,  all  strains  of  malaria  to  which  volunteers  m^y 
b"  exposed,  must  have  been  proven  previously  to  be  curable  by  antimolaria!  dnigs  available  to  the  staff,  this  inc’.m'cs 
"drug  re.ustant"  strains  of  malaria  such  as  those  resistant  to  chloroquine  or  to  other  known  antimalarials. 

The  design  of  tlie  study  will  vary  according  to  its  primary  purpose.  Determination  of  the  therapeutic  efficacy  of  a 
drug  against  malaria  means  that  a volunteer  will  be  ad'iiiited  to  the  malaria  ward  upon  the  appearance  of  paiasiies  m 
his  blood  and  that  he  will  remain  in  the  hospital  until  his  blood  shows  no  parasites.  He  may  then  be  discharged  from 
the  malaria  ward,  but  his  blood  will  be  examined  daily  for  at  least  60  days  after  treatment.  The  drug  has  effected  a 
cure  if  no  parasites  ate  seen  during  this  follow  up  period  as  an  outpa'ier.t.  On  the  other  hand,  if  parasites  reappc-ai 
during  this  time,  the  patient  is  immediately  readmitted  to  the  ward  and  appropriate  treatment  with  a knov.-n  curaiive 
drug  is  instituted.  A now  drug  is  initially  given  to  volunteers  who  h.ive  already  acquired  a marked  degree  of  iminunilv 
to  malaria.  Such  a drug  is  given  to  nonimmunc  volunteers  only  after  its  effect  against  parasites  in  immune  volunteers 
have  been  carefully  ascertained.  The  antimalarial  effect  of  a now  drug  is  supplemented  with  well  documented  cffce'ive 
antimalarials  if  the  need  should  arise.  The  clinical  condition  and  safety  of  the  patient  are  always  the  prime 
consideration.  Determination  of  the  prophylactic  (or  protective)  efficacy  of  a drug  may  not  require  admission  to  the 
ma'acia  ward  unless  the  drug  is  ineffective  and  parasites  appear  in  the  peripheral  blood  stream  during  his  subsequent 
observation  period  of  at  least  60  days  after  last  drug  administration.  A follow  up  penod  of  6 months  is  necessary  if 
the  antirelapse  value  of  a drug  is  being  determined  against  infections  with  vivax  malaria. 
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A malaria  “carrier"  implies  that  the  volunteer  "carries"  or  has  parasites  without  experiencing  any  symptoms.  Small 
amounts  of  parasitized  blood  from  such  patients  can  be  used  tor  in  vitro  culture  studies  and  for  infecting  mosquitoes 
Duiibg  tlie  first  month  of  *he  infection,  fever  and  symptoms  are  controlled  Ly  medication  with  suppressive  drugs.  Tire 
average  volunteer  experiences  about  3 febrile  episodes  during  this  time.  Each  episode  lasts  2-3  days  and  in  the 
inteivcniiig  time  he  is  virtually  free  of  symptoms.  This  low-grade  infection,  however,  enables  the  volunteer  to  becornu 
progressively  mote  immune  and,  at  the  end  of  about  a month,  he  usually  requires  no  further  suppressive  treatment  for 
alleviation  of  symptoms.  He  maintains  this  lov/  level  of  parasites  (about  0.1  to  0.5%  of  red  cells  wi'l.  parasites)  f'^r  a 
fevi  weeks.  Thereafter,  when  ho  becomes  cvejr  more  immune  to  malaria  and  very  few  parasites  are  present  in  hu 
blood  stream,  he  is  treated  with  an  appropriate  drug  regimen  to  cure  him  of  his  infection. 

It  should  be  noted  that  because  there  are  several  types  of  study  in  which  the  voluntee.'s  may  participate  by  no  means 
are  all  of  the  volunteers  for  the  malaria  program  actually  infected  with  malaria  Furthermore,  many  of  those  who  a'e 
infected  with  malaria  never  develop  symptoms  or  fever.  All  volunteers,  however,  are  accepted  on  an  equal  b.asis  ar.c!  a 
sense  of  participation  with  the  medical  and  inm.ite  staff  is  encouraged. 

Patient  care 

Clinical  and  Itbcratory  examinations  vary  with  the  type  of  study.  Volunteers  p.articipafing  in  the.>-e  studies  are 
followed  according  to  carefully-outlined  protocols.  All  inpatient  volunteers  are  seen  hy  a physician  at  least  once  a day. 
Nurses  observe  a.nd  monitor  the  clinical  condition  of  each  patient  and  the  physician  on  24-hour  duty  is  promptly 
alerted  of  any  change  in  the  patient's  condition.  Patients  arc  weighed  and  their  blood  pressures  arc  taken  at  least  oTice 
a day.  Pulse  and  temperature  are  measured  several  times  a day  and  every  30  minutes  during  febrile  episodes.  Careful 
attention  is  paid  to  their  fluid  intake  and  output  and  any  imbalance  is  promptly  corrected.  Finger  tip  specimens  of 
blood  from  each  patient  are  examined  daily  for  the  presence  of  malaria  parasites  and  repeated  more  often  if  indicaitfi. 
In  addition,  a complete  profile  of  the  blood  picture,  and  liver  and  kidney  functions  are  performed  at  leas*  twice  a 
week. 

The  medical  staff  maintains  complete  records  on  eac)i  volunteer.  These  include  an  initial  history  and  pliysi’a! 
examination  sheet,  full  nursing  notes,  temperature  charts,  laboratory  report  sheets,  individual  drug  canls.  and 
physicians’  daily  progress  notes.  These  records  are  kept  on  file  and  can  be  referred  to  by  authorized  persons  at  short 
notice. 

If  a particular  patient  requites  special  care  or  facilities  beyond  the  capacity  of  the  Malaria  Project,  special  personnel  or 
equipment  may  be  brought  to  the  Project  from  Rush-Prcsbyierian-St.  buke’s  Medical  Center  or  the  patient  may  be 
transferred  to  that  Center.  The  Medical  Center  is  committed  to  treat  any  patients  for  as  long  as  necessary  if  the 
patient's  illness  is  a result  of  his  participation  in  a malaria  study. 

If  a medical  or  surgical  condition  unrelated  to  malaria  arises  during  his  stay  on  the  malaria  floor,  the  voluntc-’i  it 
cuted  of  malaria  and  transferred  to  the  care  of  the  prison  physician.  He,  in  turn,  may  call  on  consultants  to  sre  the 
patient  or  transfer  him  to  a nearby  nonprison  hospital  in  Joliet  if  required. 

Administration  of  drugs 

Inmates  may  receive  medication  only  after  it  has  been  ordered  by  a doctor.  Drugs  are  given  under  the  supervision  of 
a nurse  and  the  patient  is  observed  swallowing  the  medication.  No  drugs  are  allowed  to  leave  the  floor.  Supplies  of 
frequently-used  drugs  are  kept  in  locked  cabinets  in  the  nurses’  room.  Only  the  civilian  registered  nurse  or  the 
physicians  have  access  to  them.  Small  quantities  of  drugs  that  may  possibly  l«  ordered  by  the  physician  via  tcleplionc 
at  night  arc  kept  in  another  locked  cabinet  in  the  nurses’  room  and  can  be  only  dispensed  under  the  supervision  of 
an  experienced  officer.  Larger  stocks  of  drugs  or  seldom-used  drugs  arc  stored  in  locked  cabinets  in  the  storeioom 
Strict  supervision  is  also  maintained  with  regard  to  needles  and  syringes  and  a careful  inventory  is  kept. 

Institutional  guidelines  and  monitoring  for  volunteer  studies 

Throughout  the  years  of  its  existence,  the  Malari.t  Project  has  endeavored  to  utilize  procedures  designed  to  protect  the 
v;cll-bcing  and  freedom  of  choice  of  prison  volunteers  which  are  cqu.d,  if  not  superior,  to  those  utilized  in  voluntcei.s 
who  are  not  confined.  The  use  of  written  and  infemed  consent  and  the  right  to  terminate  participation  of  any  given 
program  were  established  hero  long  before  general  concern  losulted  in  such  expressions  as  the  Declaration  of  Helsiii'xi, 
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19ii6.  Nevertheless,  because  of,  1)  rapidly  advancing  medical  knowledge  and  discoveries,  2)  reports  of  instances  of 
sp(i.<rent  abuses  of  the  volunteer  system  (not  at  this  project).  3)  the  dr.tmaiie  and  tragic  recognition  of  po'^s'l'ic 
difficulties  with  the  use  of  new  drugs,  e.  g,,  thalidomide,  and,  4)  increasing  pub'ic  awareness  of  these  matters,  our 
program  is  under  continous  review.  Additional  safeguards  and  support  from  the  Department  of  Mcdicinf  of  iho 
Kusil  Hiesbyterian-St.  Nuke's  Medical  Center  have  been  provided.  Tlie  Dean,  Chairman  of  the.  Depr.nrr.cnt  of  Mcdic.ne, 
and  members  and  attending  phy.sicians  of  the  Dcpannient  of  Medicine  have  subscribed  fully  to  iJiis  program. 

Prot.x.  d«  fc  i the  evaluation  of  new  drugs  in  volunteers  at  the  Malaria  Project  are  submitted  to  the  Committre  on 
H'liTian  Iiivcstigaticn  at  Rush  Presby'c.irn-St.  Nuke’s  Mf'dit  •'  Center.  This  co,Timii'.fO  '■eviews  and  approvas  or 
di.s.ippiovi’s  «al|  prepored  clinical  investi Vition  at  the  Medir.’l  C.-nter  in  accordance  wi*h  FDA  regulations  and  tht 
"ins'diutional  Guide  to  DHF.W  Police'  on  Protection  of  liuman.  Subjects.  19X2.”  Members  of  t’nis  cominittac  iiichid" 
clorcyinan,  lav/vTS,  as  well  as  physicians.  JJo  Tneniber  who  is  invo' v- d in  a rpeciSc  clinical  invc.dignticn  particip.’.f's  in 
the  levitw  of  that  investigation.  Fnilhcimore,  all  new  drugs  submitted  from  the  Malaria  Project  have  had  r.rif  r 
approval  by  the  Army  Investigational  Drug  Review  Board  and  the  Fideral  Drug  Administration.  Freguent  pit''..'  ;s 
icpoits  during  Phase  I and  1!  of  a drug  stinly  are  also  submitted  to  '.ho  Walter  Reed  Army  Institute  of  Rcs"aich  ati.i 
the  Anny  Investigational  Drug  Review  Board.  Tliis  exacting  Board  follov.'s  strict  guidelines  atid  may  halt  an 
investigation  at  any  stage  of  its  development. 

A series  of  workshops  will  be  held  shortly  under  the  auspices  of  the  National  Institutes  of  Health  to  develop 
guidelines  to  strengthen  the  protection  of  subjects  having  "limited  civil  freedom  ” This  agenev  of  the  Department  of 
Health,  F.ducation  and  Welfare  has  already  initialed  "an  o.xamination  of  possible  methods  of  compens.i'ion  for  subjects 
v.ho,  in  .spite  of  all  precautions,  are  harmed  by  research  activities".  Although,  inve.stig.atioiis  at  Staicville  have  not 
resulted  in  any  serious  or  permanent  after-effects,  there  is  a vciy  remote  possibility  of  such  an  oocun-rnco. 
Cotisequoiuly,  tlie  outcome  of  the  deliberations  at  NIH  will  servo  as  a guid.o'ine  for  establishing  methods  tf 
compensation  in  the  event  it  is  needed  In  this  context,  it  should  be  recalled  liiat  guidelines  for  "compensation”  s'd 
any  volunteers  regardless  of  tluir  civil  status  have  not  been  established. 

St.ifiwg 

Hie  Mal.iri.i  Progiam  at  Rtatovillo  is  one  of  the  outstanding  Malaria  Centers  in  the  world  and,  as  such,  it  atti.ai  ts  a 
competent  and.  dedici.aed  staff.  They  hold  appointments  at  the  Rush  Presbyteri.in  St.  Nuke’s  Medical  C-mtor  and  t>vc  of 
the  physicians  arc  assigned  to  the  project  from  the  Walter  Reed  Army  Institiito  of  Research.  The  staff  includes  Di.  K. 
E.  Carson,  Director  of  Pliarmacogenetics  and  Professor  6f  Medicine,  Dr  K.  H.  Rieckmann,  Chief  of  Tropical  Disease 
and  Associate  Professor  of  Medicine,  Dr.  H.  Frischcr,  Chief  of  Clinical  Hematology  and  Assoei.ato  Professor  of 
Medicine,  Major  R.  N.  Williams,  Board  certified  internist  and  Adjunct  in  Medicine,  Captain  G.  M.  Trenholm.e,  ''oard 
cer'ified  internist  and  Adjunct  in  Medicine,  Mr.  D.  N.  Allen,  administrative  assistant,  and  Mrs.  P.  A.  Wynn,  Registered 
Nuisc  In  addition,  official  consultants  are  Dr.  R.  D.  Powell,  Professor  of  Medicine  at  the  University  of  Iowa  and  Di. 
J.  Bowman,  Professor  of  Pathology  and  Medicine  at  the  University  of  Chicago. 

No  member  of  the  staff  is  engaged  in  any  investigations  for  any  pharmaceutical  company  and  no  one  derives  ai.y 
financial  remuneration  or  other  benefits  from  any  drug  company,  either  directly  or  indirectly.  Neither  is  any  secret 
work  performed  at  the  Project. 

nduibilitJtioii 

Much  of  the  technical  work  at  the  Malaria  Project  is  performed  by  18  qualified  irmates  who  are  trained  by  the  staff 
of  the  Project.  Through  the  years  many  of  these  technicians  have  studied  durmg  tluir  training,  have  obtain'd 
certification  in  medical  technology  and,  after  release,  excellent  positions  in  this  field.  More  recently  with  the  imprew'i 
development  of  rehabilitation  programs  in  other  prison  areas  increased  recognition  of  the  M.il.uia  Project  in 
rehabilitation  has  led  to  active  discussions  with  Mr.  Neon  Dingle,  Dean  of  the  Bchool  of  Allied  Health  Sciences,  Rush 
University,  Rush  Presbyterian-St.  Nuke’s  Medical  Center,  to  provide  even  further  training  and  accreditation  for  itimntcs 
working  on  the  Project  both  directly  with  Rush  University  and  in  conjunction  wi'h  educational  release  picgrains  .it 
I ewis  College,  At  present,  several  technicians  have  progressed  sufficiently  to  apply  for  this  program  and  aie  s'ji'Piuimg 
their  resumes  to  Dc.an  Dingle.  Mr.  Dingle,  Mr.  V/illiam  Donahue,  Dean  of  Allied  Health  Sciences  at  Central  YM('A 
College  and  Mr.  Peter  Carnithcrs,  Dean  of  Allied  Health  Sciences  at  Malcolm  X College,  reecnlly  visited  th?  Project  to 
discuss  programs  with  the  technicians  personally. 

N.itionnl  ariri  Intern.it ionji  reputation  of  Ma/aria  Prcjcct 

Various  committees  and  scientific  groups  of  the  World  Health  Organization  have  stated  repeatedly  that  the  value  of 
studies  at  human  malaria  research  centers  cannot  be  overemphasized  and  that  sueh  centers  Ixi  given  every  possible 
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>?riCOur-Tjoment  and  assistance.  In  1967,  Dr.  L.  J.  Bruce-Ch>va,t,  oatsi'ni.'.nq  fir’tjsh  rnal.uia  autlioiity  an  l Director  of 
t!iO  Lon'ton  School  of  Trcpio.i!  Medicine  and  Hygiene  (forir.nly,  Di.-cclcr  of  the  M.iL*ria  Dixnsion  of  die  World  H.  1th 
Chganhtation,  Geneva)  wrote  the  foliowing  in  Science,  155.  1017. 

"...  1 should  like  to  stress  how  much  medical  science,  and  thus  the  huniar  son  ly  as  a whole,  has  benefited  from 
investigation  canied  out  on  vo!unteo.''s,  deliberately  intccied  with  m ilana,  with  the  -110  of  assessing  the  vah'C  rf 
various  now  drugs. 

"Fi'it  of  all  it  must  he  stated  tliat  no  animal,  with  tiie  ey  ;.'ption  of  apes  and  monk' v.,,cou’d  be  itifected  v itli  hum  n 
mahria  parasites.  Vaiious  cxporiment.il  models  on  biros  and  rojentt.  .'m  u-efii',  o’d/  for  p'l  limir.aiy  screcr'ng  of 
potent!, Illy  valuable  aniii.n.V.c.rials.  Ihe  rlocisive.  evaluation  of  drugs  for  the  prevor.tion  and  trc.'.tni  'nt  cf 
pk'modia  can  bo  done  cnly  on  m.an.  For  a number  of  years  studi.--  of  antim.sl.v-rl  drugo  v.-ere  bisad  upon  re  til'.s  of 
tre.it "v^iit  of  cases  of  in;;lar..i  seen  in  hospitals.  These  cb.'^rvations  'vne  usefui  .rit  the  variability  of  the  ciii.'ci' 
tesf'ouse  to  natural  ina'aria  in.fnction.s  li.mitcd  their  f.aientifia  value  .ir.d  much  diffi'cliy  has  been  cxurtienced  in  ih? 
inteiTiioiaticn  of  data  from  dif'erent  countries. 

"In  19^2-^'Z  when  the  acute  shortage  of  quinine  showed  the  vital  need  to  develop  new  svmthetic  drugs,  a mimbar  of 
experinicnt.il  studies  were  lairied  out  on  human  volunteer:,  in  Bniain  and  tno  Uniti  d feaies.  The  most  fc.n  c'>.;  cf 
tiio.sf;  e,\)isrimcnts  were  thcsj  by  Fairley  in  Austral-a  on  ;:pnicximaiciv  1,000  arny  voluntoois  deli’'  i.iielv  in'.r.r.i 
vhth  nv'iria.  This  work  was  taken  up  in  the  United  State's  by  two  oatsi'.rdi'’.(T  ni.il.in.a  icse.arch  projet.;  ihat  slaitr'd 
in  lOd-l  .'.nd  is  s' 11  continving.  One  was  set  up  at  the  Federal  Pcniten'i'ry  at  .Athrii.i,  the  other  in  th'’  Irino’::  .Oi,  ;e 
remte;it!.Siy  near  Chic -go.  The  stated  oojective  of  both  projects  was  to  assess  th-  v.''luc  of  promi:;ing  diugs  to:  the 
jirevf.niion  of  spo’Tuoiic-ip.clua'd  iml  aia  and  for  the  clinical  a.id  rrrlical  cure  of  (I't.ibtished  infeciious.  Those  \"'io 
aoju.i.in.’cd  net  only  with  die  rules  qovcrrinq  the  accep'.inco  of  the  service  of  voiiritccrs  in  th'r.c  two  re^enreb  t;'  '*,:. 
but  {.to  with  '.he  vsay  the  meiiical  end  ethical  principtcs  ere  adhered  to,  can  bear  tcstinior.y  to  th"  fact  ihat  :he 
health,  the  digrdty,  and  the  freedom  of  choice  of  these  subjects  are  protected. 

"The  World  Ho.alth  Organization  expressed  its  appreciation  of  these  studies  in  terms  that  are  not  often  used  in  soV-er 
scientific  reports:  At  the  present  time,  human  malaria  research  centers  employing  nonimmutie  vnhintuers  exist  only  m 
the  U.S.A.  The  amount  and  quality  of  scientific  d.ita  obtained  in  these  centers  on  the  cliar.ictcristics  of  drug  res'''t;ii!i 
strains  of  malaria  parasites  and  on  their  response  to  drugs  is  iuya'.uaWs,  .and  medical  .ssicnce  owes  an  iwme  : ,o  d'  l.i  of 
gratitude  to  the  administrators  of  these  institutions,  to  the  rc.vcarcli  workers  conoerned,  and  aljove  all  to  the  cci'iv.jo 
and  devotion  of  the  voluntc-ers." 

Many  other  noted  visiters  to  the  Project  of  national  and  international  reputation  have  been  impressed  with  the  s-fety 
clinical  care  and  ethical  considerations  at  the  Statevilic  Project  and  have  held  it  up  as  a mode!  for  others  to  follow. 
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r - * r/')J  West  Congress  I’arkway,  Chicago,  Illinois  60612 

I APPENDIX  B 

COMMITTCE  ON  HUMAN  INVESTIGATION 

I NOTICE  or  APPROVAL  FOR  EXPERIflLNlATlON  INVOLVING  HUMAN  bCINGS 

I PRINCIPAL  INVESTIGATOR  Karl  H.  Riockmann.  M.D.  and  Paul  E.  Carson,  M.f). 

I 

J ! TITLE  OF  PROJECT  Immunoloqy  of  Malaria 


SOURCE  OF  FUNDS 


Office  of  Naval  Research 


The  above  application  for  approval  of  clinical  investigations  involving  human  beings 
has  boon  reviewed  by  the  Committee  on  Human  Investigation,  It  is  approved  as  appropi’iate 
and  ethical  with  regard  to: 


■ t 

1. 

1 

2. 

* 

t 

3. 

beings  involved. 


and 


3.  Potential  risks  and  medical  benefits. 


In  the  details  of  separate  protocols,  the  investigator  has  the  individual  responsibility 
to  secure  the  above  rights  and  consent,  to  use  procedures  tfiat  allow  minimum  risk,  and 
By  his  conduct  to  adhere  to  and  sustain: 

1.  "The  Recommendations  Guiding  Physicians  in  Clinical  Research,"  known  as 
THE  DECLARATION  OF  HELSINKI,  adopted  by  tlie  World  Health  Organization 
within  the  Proceedings  of  the  XVI 1 1 World  Medical  Association,  and 

2.  "The  Recommendations  for  Experimentation  on  Normal  Volunteers"  in 
accordance  with  the  guidelines  adopted  by  the  Committee  on  Himian 
Investigation,  Rush-Presbyterian-St.  Luke's  Medical  Center,  February  1, 

1972."  ' 

APPROVAL  IS  GRANTLDTOR  ONE  YEAR.  Projects  extending  beyond  one  year  must  be  resubmitted 
annual  l,\f^of  the  approval  of  the  Committee  on  Human  Investigation,  Any  anticipatf'd 
changes'  ^ . ....  , 


in  protocol^  diming  the  course  of  the  project  must  receive  the  prior  approval  of 
the  Comijii tto^/on  Human  (Investigation. 
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RUSH-PRESBYTJf.RIAN-ST.  LUKE'S  MEDICAL  CENTER 
Committee  on  Human  Investigation 
APPI.ICATION  FOR  REVIEW  AND  APPROVAL 

KarlH.  Rieckmann,  M,  D. 

Paul  E.  Carson,  M.D. 

Department  of  Medicine  - Section  of  Pharmacogenetics 
Immunology  of  Malaria 

Office  of  Naval  Research  - Naval  Medical  Institute 
July  1,  1973  through  June  30,  1974 


PRINCIPAL  INVESTIGATOR: 
ASSOCIATE  INVESTIGATOR: 
DEPARTMENT: 

TITLE  OF  PROJECT: 
SOURCE  OF  FUNDS: 
PROJECT  PERIOD: 


1.  The  procedures  and  practices  for  this  project  arc  essentially  the  same  as  those  already 
approved  for  the  project  titled  ''Chemotherapy  of  Malaria"  a copy  of  which  is  attached. 
The  patients  involved  in  this  study  are  male  inmate  volunteers  at  Illinois  .State 
Penitentiary  .♦  .^latcvin e,  Joliet,  Illinois.  The  Statevillc  Project  occupies  the  3rd 
floor  of  the  prison  hospital  with  all  facilities,  i.  e.  , ward,  laboratories,  and  offices 
contained  within  this  integrated  space.  The  procedure  for  volunteering  is  as  follows: 
Inmates  send  a request  to  our  physicians  asking  to  be  a volunteer  on  the  Project. 

Each  week  the  list  of  these  potential  volunteers  is  sent  to  the  prison  administration 
for  approval  on  the  basis  of  their  past  record,  conduct,  and  length  of  time  remaining 
in  their  sentence  before  going  to  the  Parole  Board.  Currently,  also,  the  age  range 
permitted  for  volunteering  for  malaria,  particularly  falciparum  malaria,  is  20  to 
42  and,  for  to.xicity  or  metabolic  studies.  21  to  92.  Tmnates  who  are  approved  by 
the  administration  roceiic  a complete  physical  examination  by  one  of  our  physicians, 
extensive  laboratory  studios,  and  a chest  x-ray.  If  all  of  these  examinations  are 
within  noriTial  limits,  the  volunteers  arc  then  called  to  the  hospital  for  a personal 
interview  by  a physician  on  our  staff, 

2,  During  the  inter\dew,  the  general  purpose  of  the  project  is  explained  to  the  volunteer 
and  then  the  nature  of  ihe  particular  study  in  which  the.  volunteer  will  be  involved. 

Each  study  may  or  mav  riot  involve  being  infected  with  malaria;  any  given  study  may 
involve  only  a study  ot  drug  toxicity  and/or  metabolic  effects  associated  with  the 
administration  of  a given  drug.  If  infe.;tion  with  malaria  is  a part  of  tlie  particular 
study,  the  volunteer  is  told  that  this  disease  can  lie  a serious  and  potentially  lethal 
illness  and  that  possible  comjilications  may  occur.  Each  volunteer  at  this  interview 
is  cncourageil  to  ask  questions,  ami  it  is  emphasiTied  to  each  volunteer  that  while 
participating  he  may  as!;  to  be  cured  at  any  time  and  to  be  released  from  the 
hospital  as  Soon  as  medic.Pily  possible.  He  is  .also  told  that  the  physicians  on  the 
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projcct  reserve  the  rip,ht,  at  their  own  discretion,  to  cure  any  volunteer  with  malaria 
wl’.i'iher  or  not  the  particular  study  is  completed.  At  the  end  of  the  interview  the 
phy.sician  notes  on  the  chart  in  writinp  that  the  interview  has  been  held,  and  that  the 
volunteer  has  understood  the  material  discussed.'  Subsequent  to  this  interview,  the 
volunteer  is  asked  to  sign  a volunteer  agreenient  like  that  which  is  being  used  for 
the  Chemotherapy  of  Malaria  Project  in  which  informed  consent  and  the  date  involved, 
etc.  , are  indicated,  A sample  copy  of  the  form  currently  being  used  for  the  Army 
is  enclosed.  Tills  form  may  be  further  revised  during  the  course  of  the  year  in 
which  event  a substitute  of  this  forrn  will  be  subniitted.  Currently  two  instead  of 
one  witness  sign  these  forms  and  it  is  to  be  noted  that  the  volunteer  is  asked  to 
read  the  form  and  again  to  ask  questions.  If  it  is  not  clear  that  the  volunteer  under- 
stands what  he  is  signing,  he  is  not  allowed  to  volunteer. 

If,  during  the  period  of  study,  a volunteer  contracts  a complicating  illness  other 
than  related  to  malaria  oi  to  the  antimala ri.al  drugs  used,  e.  g.  , appendicitis  re- 
quiring an  appendectomy,  we  are  required  to  initiate  cure  of  the  malaria  and  transfer 
the  patient  to  the  prison  hospital  for  def’nilive  care  by  the  prison  physician  or 
another  physician  as  directed  by  the  Warden  and  the  prison  physician.  If  a complication 
should  occur  during  the  course  of  any  given  study  which  is  related  to  the  study  and/or 
to  e.  g.  , malaria,  or  secondary  to  a drug  effect  which  might  require  intensive  care 
beyond  th.at  available  ;>.t  the  prison  hospital,  transfer  to  the  Rush-Prosbyterian- 
.Sl.  L,uke's  Medical  Center,  c.  g.  , for  intensive  care  may  be  required.  Such  a transfer 
is  now  legally  within  the  prerogative  of  thi!  Warden  who  may  grant  permission  for 
this  on  medical  advice  and  at  his  disci'ction. 

3.  Iiixcept  that  each  volunteer  is  given  a comijhde  medical  examination  including  history, 
physical  and  laboratory  slxidies  which  might  reveal  a condition  previously  unknown 

to  him,  there  is  no  initial  potential  diagnostic  and/or  therapeutic  benefit  to  the 
volunteer  insofar  as  these  stu'rties  of  »iialaria  are  concerned.  In  fact,  every  effort 
i.s  made,  as  indicatcKl  above,  to  make  certain  that  each  volunteer  is  he.illhy  prior 
to  the  initiation  e>f  any  gi^en  stu<ly.  Successful  study  of  malaria  depenih.  on  having 
availal>!c  non -immuni-  voiuntci'rs  and  is  one  reason  why  centers  for  studies  of 
human  malaria  are  located  in  non-mala rious  areas. 

During  his  tenure  as  a volunteer  on  the  project,  the  volunteer  may  h<-  required  to 
stay  within  the  facilities  of  tlie  malaria  project  throughout  the  pi>ric)d  of  study  or, 
depepcling  on  the  nature  of  the  study  the  vo1untec;r  may  be  allowed  to  jia  rticipate 
as  an  arnbulatorv  patient. 

4.  The  scientific  and  m.edical  benefits  of  this  study  in  general  are  as  indicated  in  the 
application  for  Chemotherapy  of  Malaria.  The  specific  purjiose  of  this  project  is 
related  to  the  innnunolegy  of  malaria  with  the  work  licing  directed  to  determining 
it  a vaccine  against  sporo/.oites  ftlu'  form  of  the  malarial  parasite  ilelivered  from 
the  snlivaty  glands  of  infected  mosquitos)  can  he  dt'veloped.  If  in  pilot  studies 

a vaccine  against  the  sporoaoil  es  conlfl  be  proven  effective  then  the  benefit  would 
presuniahly  be  llie  possibility  of  inu  m mr/.  i ng  largf'  popula  t ions  against  malaria. 
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5.  The  initial  phase  of  this  study  involves  irradiatinj’  mosqviitos  infected  with  malaria 

I and  have  developed  sporozoites  with  12,000  to  15,000  rads.  This  level  of  radiation 

f inactivalcs  or  kills  the  sporozoites  but  not  the  mosquitos  and  it  is  hoped  that  when 

these  mosquitos  bite  the  volunteers  the  volunteer  v/ill  develop  immunity  against 
sporozoites.  Extensive  animal  work  using  this  technique  has  been  done  in  at  least 
f three  laboratories  without  ill  effect  to  the  animal.  Nevertheless,  to  determine  that 

[ this  would  be  safe  for  human  beings  five  investigators  from  the  Naval  Medical 

Research  underwent  this  protocol  before  its  approval  for  use  at  the  Stateville 
Project.  They  were  bitten  once  a week  for  five  weeks  without  ill  effect.  The 
' investigators  fron\  the  Naval  Medical  Research  Institute  during  the  coming  year 

propose  to  obtain  permission  from  the  Food  and  Drug  Administration  to  use 
sporozoites  after  their  removal  from  mosquitos  in  order  to  inject  them  intravenously, 
i;  If  this  h'ood  and  Drug  Administration  approval  is  obtained  before  the  end  of  this 

I project  period  we  will  notify  the  committee. 

i' 
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I, Having  attsLined  my  twenty-first 

, (?lst)  birthday,  and  othor^vise  having  full  capacity  to  consent,  do  hereby  volunteer 
to  participate  in  a medical  investigation  entitled:  Immunization  Against  P.  falciparum 
Malaria  under  the  direction  of . 

The  implication  of  my  voluntary  participation  in  this  medical  investigation, 
its  nature,  duration  and  purpose,  the  methods  and  means  by  which  it  is  to  be  conducted, 
and  the  inconvenience  and  hazards  which  may  be  expected  have  been  thoroughly  ex- 
plained to  me  by These  implications  are  set  forth  in 

the  statement  below  this  agreement.  I have  been  given  an  opportunity  to  ask  questions 
concerning  this  medical  investigation,  and  any  such  questions  have  been  answered  to 
mj'  full  and  complete  satisfaction. 

I understand  that  this  medical  investigation  and/or  my  participation  in  it  may 
be  terminated  at  any  time  at  the  direction  of  the  attending  physicians.  I understand 
that  I may  at  any  time  during  the  course  of  this  medical  investigation  revoke  my  con- 
sent, and  withdraw  from  participation  freely  and  without  prejudice.  I understand 
that  in  the  event  of  my  withdrawal  or  termination  the  attending  physicians  may  find  it 
necessary’  for  me  to  undergo  further  medical  examination  or  treatment  if,  in  the 
opinion  of  the  attending  physicians,  such  examinations  or  treatment  are  necessary 
for  my  health  or  well  being. 

(Signature)  (Date) 

I was  present  during  the  explanation  referred  to  above,  as  well  as  the 
Volunteer's  opportunity  for  questions,  and  hereby  witness  his  signature. 


(Witness'  Signature)  (Date) 

The  program  in  which  you  are  participating  has  been  set  up  by  competent 
investigators  to  develop  a malaria  vaccine  and  is  sponsored  by  the  U.S.  Government. 
Although  there  is  little  malaria  in  this  country,  it  is  a very  important  disease  over- 
seas and  at  least  100  million  people  in  different  parts  of  the  world  are  sick  with 
malaria  each  year. 

In  this  medical  investigation  you  will  be  bitten  a number  of  times  by  a few 
hundred  mosquitoes.  These  mosquitoes  were  put  under  an  X-ray  machine  for  a 
few  minutes  in  order  to  kill  the  malaria  parasites.  When  these  mosquitoes  bite 
you,  they  will  release  some  of  these  malaria  parasites  into  your  body.  Because 
the  parasites  were  killed  beforehand,  you  should  not  come  down  with  malaria. 

Many  shidies  like  this  in  animals  .and  in  volunteers  have  shown  that  this  procedure 
is  safe  and  that  it  will  not  cause  you  any  harm. 

After  you  have  been  bitten  a number  of  times  by  .such  mosquitoes,  you  will 
be  bitten  on  one  or  more  occasions  by  10  to  20  infected  mosquitoe.s  which  have  not 
been  x-rayed.  We  hope  that  the  previous  immunization  with  x-rayed  mosquitoes 
vlll  protect  you  against  malaria  and  that  you  will  rot  develop  malaria  after  being 
bitten  by  the  infected  mosquitoes. 

If  you  are  protected  against  m.alaria,  you  will  not  become  sick. 

If  you  are  not  protected  against  malaria,  you  will  get  chills,  fever,  head- 
ache and  probably  be  sick  to  your  stomach  one  to  three  weeks  after  being  bitten  by 
infected  mo.squitoes.  After  you  become  sick  with  malaria  you  will  be  given  drugs 
which  will  cure  you  permanently  of  malaria. 

Malaria  can  be  a serious  disease  and  can  even  endanger  life.  However, 
under  the  condition.^  of  these  medical  investigations,  there  is  little  chance  that  you 
-.7*11  suffer  any  pe’'rr''nent  ili  effects  as  a result  of  your  participation. 
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